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(54) EXTERNAL APPEARANCE INSPECTION SYSTEM 

(57)Abstract: 

PURPOSE: To allow simultaneous 
recognition of the images of respective sides 
of an object along one direction by collectinq 
the images of respective sides optically in 
one direction through an optical unit 
comprising reflectors such as mirrors 

of°an S oh TU 7 ,ON: ,ma9e A ° f the to P ~ 
nn h lf°l mounted °" a stage 5 is picked 
up d.rectly by an image receiving section 1 to 

*Z l* J? p SUrface ima 9 e 1 1 • Fr °"t left 
and right side .mages C, B of the object 2 are 
reflected on reflectors 3, 4 toward the image 
receiving section 1 to produce first and 

!^l n t Sid ? face images 12 > 12 - 'mage of 
the bottom face of the object 2 is transmitted 
through a transparent stage 5 and reflected 
on reflectors 6, 7 toward the image receiving 
section 1 through the stage 5 thus producing 

automatic inspection system recognizee! ^cSS^nmJ 4 - A WOrker ° f 30 
completing the inspection work bv sinnte , ? ages as one P attern thus 

the reflective faces 31-1 1 of ^herPfiiS 0 P f f at,on - Inclination angles 61-04 of 
at 45«, for exampte refleCt ° r W,th res P ect to respective stages are set 




£Sl 11 ^^^^^^^ * ^ng a maintenance 
and to hold said inspected object in an foTjiT ^ ° f an ins Pected object 
said held image of each field I of an inspeSoStT T™'™ means to 
direction, and a television mean? hv SST . J * ,n the Predetermined 
[Claim 2] Visual-inspect ^^^^"^ l maae is P^ed. 
maintenance means has theLnsoTrLnt ^ ? n 9 ** 0 C ' a,m 1 with wnj oh said 
inspected object, and thel^^K^"^" Which "Id 

said installation is collected in the > pride teSSSli- * he fie,d ^ the sid * of 

installation section Preaetermined direction through said 

image of each side of anVseeXnT^^ wi,h »» Sector in which the 
predetermined direction bv chann^tT reflected . and adjusts said 
reflection J. by cnan 9' n 9 whenever [ by said reflector / angle-of- 




DETAILED DESCRIPTION 




f^^^^^^^ *. ^-inspection 

looking from an one direction to eoin^L S,de ° f an •nspected object by 

the inspected object *JS££g^£«Z2~ «- visua. 'inspect o, 

[Description Of thp Prinr ia/l 

Product, various kindTo^ of an industrial 

specification, appearance ££^ P 2^2^ ^ forthe daSS 
of an operator was a subject conventions K, ' the ,ns P ectl 'on by viewing 

inspection of these inspected fom ™51 Whe ° Carry,n 9 out vIsiSl 

and turned the inspected object o ■ roteSLTK °? erator took in nis hand 
inspection was conducted d the ins P ec ted object itself, and visual 

KS5 ^^^^^ * ^ the above 

P-ck-up camera represented a nStln Sf' SUCh 38 3 so,id - s ^e image 

•he «ecnni qu e of pe rfo ^ g 0,^1™^/ 



volume "1 edited one by comouter imTi d of v,ewin 9 is explained to the 

automation S 

automation examples of the "SL3^^ D ^ m ^ edmnfl " the co,lecti °n of 
(new technical handicap NYUKESHON7. **w °" by the imaae Processing" 
Hideyuki Tamura etc. YUKESH °N2U **) of v.sual visual inspection, and for 

e°°^ ^ the above automatic test 

object from many, the mSfo SiSSK X? V,SUa ' inSP6Cti ° n of the *~d 
television section of a picture inout ^l SS ° r m ° re Sensors which the 

g* side of an inspected ^^^JJ 

~ KSSSS^ -ere were the following 

necessary to carry out the sequent^Shv ^P™^ Rrst ' since * was 
conduct visual inspection of ^SmS^^S? ° f th , e image from man V to 
accelerate visual inspection ootoSSS J^h V the worker . ^ order to 
concentration was needed aS there f? reau '>ed, and advanced 
operator becomes large. 38 3 prob,em to whi oh the burden to an 

[0006] Furthermore, when visual w,-e..«i • 

inspected object is ch*? k e by fooWno '"Jf ^'^ ' s ^"tomated, in case an 
to change the sense of an inspect obleot orZ^t ft ° m ^ * is neces sary 
more p.cture input devices, and to ^lns D ect1h/m p Z neeessar V to install two or 
hat test equipment becomes compSed 2?2 T *!! reaSOn - prob,em ****** 
Moreover, it is mentioned thatTfe a so 3£j!2? ^l™* Causes cost ^ease. 
freely depending on the proper^ "oft ^SSSSSSi p* ,n8peCted ° bject itse,f 
of the v ,sual inspection for specifyin q the cl^ nf k " . F ° r exam P'e. in the case 

onnrfr^ the Capsu,e wer * it wis ^difficult to h'^ ° f CapSU,e ' since the *e 
[0007] The place which this invention m!L haVe made '* rotate freely. 

made into the purpose can recogn ze ^ ° f th ' S troub,e - an °" is 

object which needs the visual insoecHon f^m 9 f & f ° h Side of tne inspected 
coincidence, and is to offer the ****** te*t many fr ° m an one dire *ion to 
[OOOsf eaSi ' y efficlent, y- e 9 u, Pment which can conduct visual 

hav.ng mstalled two or more senSTrs ^ to «*wWeno8, without 
•nspected object optically to an one^.wX t g thS image of each s 'de of an 



having a maintenance means to hold «?airi incnoM^ * • 

intensive means to collect said held 7USL 3? f d ° b J e ct m an onentation, an 

of an inspected object is reflected ohT ♦ C Ch the ,mage of eacn side 
^^^^^^^^^ **«. 

[0013] test equlDment as or >e pattern as a whole. 

Son 1 Hereater ' " drawing explains the example ef this 

installed in theTuo«^S? nf ^vision section 1 (television means) 

mirmr 6 instelted^n the S sSol 8 instSbv'tfl the ' hW 

of flno c 0 „ w f i , UMU ^ ia ge a installed by the bwer Dart of the firct 

made °' de,eCt '° n P roce ^"9 of the abnormalities in an appearance is 



^^^^X E2F- Th . e second reflectin9 

inspected object to the instSn s de SSS5?S! C6nterin9 ° n the 

sense which made the reflector 41 counter tL refI ! ct,n 9 m,rr or 3, and is the 
stage 5, the include-angle theta 2 - T hI ,n fP ected object 2, and to the first 
and it is arranged so thrt tt^ ffl ^^^^f a * n ° f * is carried out, 
sense which made the reflector 6 1 S^J5f ' rd reflectin 9 mirror 6 is the 
include angle theta 3 rTSS^^S^^^ ° bjeCt 2 " makes on| y an 
arranged. Furthermore, ^IbXSteS^J? th % Second sta 9e 8, and is 
reflector 71 counter the reflector 6 ToHheiTZ ? 7 ^ 86086 Wnich mad * the 
■nclude angle theta 4 r . 45 d^J5£S nSX^ 8 « 

£°ntt^ above-mentioned 
2 installed on the first LiVsTtfSflv oi?^^ S Ce ° f the lnSpected 
urns into the top-face ima'ge 1? SS^hSSS? M te ' eViSl ° n S6Ction 1 > and 
t ,s reflected by the 1st reflecting miror 3 Sl^ 2 " Moreover > am ong drawing, 
[ this side ] the inspected object 2 X examole *r» 96 ° n the ,eft " hand side ° 
section 1, and is obtained as the firS profile 1 } ,S . pr ° jected on the television 
among drawing, it is reflected by thTsec^nd Ufl " ^^3 . Similarly, 
the nght-hand side of [ this side* the ISS^SSToT 0 ' *' 3nd the ima 9 e on 
projected on the television section 1 andte^SSE? 1°' 6Xamp,e ' " B "> is 
shown in drawjng_4 The imani «f *f T °° ta 'ned as the second profile 13 

the first traT^fct stage ^ ^S^^t^T**** ° b > ect 2 Penetrates 
subsequently to the fourth refle^i^ L h ' rd ref,ectin 9 mirror 6, and 

first still more transparent stage 5 fs nS£* h ^t^' and rt Penetrates the 
fOO^Th 38 3 baSe ^ a 9e 1 4sho 5 wn ST££Z£ *" ^ 1 ' ^ iS 

the inspected object 2 from 
in the television section 1 t,0n ' a ° d 8re obtained as one collected Image 

MM condition of having seen this 

equivalent to checking the inspected^hSVJ i A . v,sua| - in spection activity 
from a top face, two side face and t * * ' 0 ° k ' n9 4 times and inspecting it 
collected image (a top-face ^ f^^^E!^ 1 ^ ^ ^cognizing this" 

summary is possible for this i^vSon l?orT *"? d ° 6S not deviate *°m the 
can also be taken. 'Mention. For example, the following configurations 

SfSSl Se^Kste the tra ~t stage (the 
stage can be collected - injected a 



fc" unne «*sary field on a stage '™»pection of an inspected object 

U0221 (2) In thic ov^m^k r " 



fi ^^ freVe'r? ^ b ° ttom were 
and prism, such as the Porro nriaJ^ 2 1 rf l ' '* 030 re ? ,ace w *h a mirror 
T0023J (3) Although the side e5 on and SJ PnSm> C3n a,SO be use * 
each side of an inspected ob^ct were relS™ lT!, Wnicn are the ""age of 
example, it is not limited to thfe ThSto tha^ '? the di : eCtion of a P ,a " In this 
mirror or prism to an inspected o^e^TLl Z ^ ai ? inC,Ude an 9 ,e of a 
'mage by these mirrors or prism is ^ chann^ i" ^ ° r the Sense of the reflective 
system, and you may make it Thano^ XnlTF™ 9 * 0 3 we "" k nown lens 
^reflection J. The intensive dlS^^StSi'?^ T^' ' nStrUment 7 an 9'e- 
of an inspected object can be controlled tn JS ( r ^ ct,ve 'mage) of each field 
-parted object can be inspect^ * this, and an 

maintenance means was made" c cSlec in JS***? ° bject he,d b V 
intensive means, and were col?Jwl ,n the P red etermined direction with an 
^incidence, with the "sua^ the television meaTs at 

mspect.on can be conducted easily andem^ k h ' S ,nven t'on, visual 
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